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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



ADVANCE RESTRICTED REPORT 



FLI G-HT INVESTIGATION OF NACA Dg COWLINGS ON THE XP-42 AIRPLANE 
III - tOW- INLET-VELOCITY COWLING WITHOUT FAN OR PROPELLER 
CUFFS, WITH AXIAL-FLOW FAN ALONE, AND WITH TWO 
DIFFERENT SETS OF PHOPELLER CUFFS 
By J. Ford Johnston and T. J. Voglewede 



SUMMARY 



The results of flight measurement's of the performance 
and cooling characteristics of the XP-42 airplane eauipped 
with a short-nose 1 ow-i nl e t -v e 1 oci t y cowling are given. 
The tests include measurements in high-speed level flight 
and in climb of the effects of: (l) a spinner-mounted 
axial-flow fan without propeller cuffs; (2) no fan or 
cuffs; and (?) two different sets of propeller cuffs. 
This cowling is one of a serie? "being tested in an effort 
to improve the characteristics of radial air-cooled engine 
inst allat i ons . 

The maximum speed of the airplane without fan or 
cuffs, when corrected to military power (1000 hp at 14,500 
ft), was 343 miles per hour; with No. 2 cuff set, 342 miles 
per hour; with No. 1 cuff set or with the fan, 339 miles 
per hour. 

The cooling-air-pressure recovery on the front of 
the engine in the high-speed level-flight condition aver- 
aged 76 percent of free-stream impact pressure without 
fan or cuffs, 77 percent with cuffs 2, 80 percent with 
cuffs 1, and 84 percent with the axial-flow fan. In full- 
power climb at 140 miles per hour at 14,000 feet, the pres- 
sure recoveries were 74, 84, 84, and 97 percent of free- 
stream impact pressure in this same order. 

Ground-cooling tests showed that engine cylinder and 
accessory temperatures were appreciably higher without 
fan or cuffs. Oil-in and rear-spark-plug-elbow tempera- 
tures exceeded their limits in this condition when cor- 
rected to Army standards. 



INTRODUCTION 



The NACA is conducting an extensive series of flight 
tests of several types of cowling, as outlined in refer- 
ence^ 1 and 2, in an attempt to improve the characteris- 
tics of radial air-cooled engine installations. The 
conditions so far investigated include: 

Test Airplane and flight condition 

1 Long -nose high -inlet -velocity cowling with 

small cowl flaps; high speed 

2 Long-nose high-inlet-velocity cowling with 

modified cowl flaps; climb 

3 Short-nose hi gh-i nl e t -v el oc i t y cowling with 

small cowl flaps; high speed 

4 Short -nose low -in let -velocity cowling with 

spinner-mounted axial-flow fan, cuffs 1, 
and small cowl flaps J high soeed 

5 Short -nose low -inlet -velocity cowling with 

fan, cuffs 1, and modified cowl flaps; 
cl imb 

6 Short -nose low -inlet -velocity cowling with 

fan, cuffs 1, and modified cowl flaps; 
high speed 

7 Short -nose low -inlet -velocity cowling with 

fan, cuffs 1, and modified cowl flap*; 
"baffle seal strips at base of cylinders 
removed; high st>eed 

8 Short-nose .low-inlet-velocity cowling with 

fan only; high speed 

9 Short-nose 1 ow-in 1 et -v el oc i t y cowling with 

fan only; climb 

10 Short -nose low -in let -velocity cowling with- 

out fan or cuffs; climb 



Short-nose 1 ow-inl e t -vel oc i t y cowling with- 
out fan or cuffs; high speed 
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Short -nose 
cuffs -1 ,• 



1 ow-inlet-vel oci ty cowling, with 
without fan; h.igh*spe.ed 
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Short-nose low- inlet -velocity cowling with 
cuffs 1', without fan; climb 
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Shor/t-nose 1 ow-inle.t-vel oci ty cowling with 
cuff? 2, without fan; climb 



15 



Short-nose 1 ow-inlet-vel oci.ty cowling, with 
cuffs 2, without fan; high speed 



The results of tests 1 and 2 are described in refer- 
ence 1, of test 3 in reference 2, and of tests 4 to- 7 in 
reference 3. The present paper gives the results of 
tests 8 to 15, which represent high-speed and climb tests 
of variations of the fan and cuff arrangement on the 
cowling described in refer^n-cp S, 

•The design of the cowling and engine installation 
was a project of the Air-Cooled Sngine-Inst/allat i on Group 
stationed at the Laboratory. The members of the group 
associated with this project included Mr, Howard S. Ditsch 
of the Curtiss-Wright- Corporation, Mr. Peter Torraco of 
the Republic Aviation .Corporation, Mr, William S, Richards 
of the Wright aeronautical Corporation, and Mr, James R. 
Thompson of Pratt & Whitney Aircraft. The Materiel 
Command, Army Air Forces, sponsored the investigation and 
supplied the XP-42 airplane. The Curtiss-Wright Corpora- 
tion, Airplane Division, handled the construction as well 
as the structural and detail design of the cowling and 
supplied personnel to assist in the servicing and main- 
tenance of the airplane and cowling during the tests* 
Pratt & Whitney Aircraft prepared the engine and torque 
meter for the tests and assisted in the operation and 
servicing of the engine. The propeller, cuffs, and spin- 
ner were supplied by the Curtiss-Wright Corporation, 
Propeller Division. 



XF-42 AIRPLANE WITH SHORT -NOSE. LOW-INLET-VELOCITY COWLING 



The XP-42 airplane used in the tests is described in 
references 1 and 2. The installation of the short-nose 
low-inlet-velocity cowling and fan is described in refer- 
ence 3. Figure 1 is a dimensioned drawing of the cowling 
showing both the fan and the cuffs, in place, Figure 2 is 



a side view of the airplane with cuff 1 and with modified 
cowl flaps. Figure 7 shows a close-up of the cowling 
after the fan blades had been machined off and with cuff 
2 in place. The small adjustable cowl flaps originally 
provided are shown in the open position. The extra flaps 
for cooling in climb, which are adjustable on the ground 
only, are shown in the closed position." 

As originally planned, there was to be a difference 
of 5 0 at the spinner between the pitch of the two sets of 
cuffs, all other characteristics being the same, After 
cuff 2 was fitted, measurements showed the average pitch 
angle of cuff 2 to be approximately 1 V 2 0 higher than that 
of cuff 1. The cuff sections at the 14-inch radius are 
shown in figure 4. Figure 5 compares the average section 
of each set by superposing the straight portion of their 
mean line.. Although individual cuffs of either set varied 
only slightly in shape from the average for the set, it 
was found that individual cuff angles of the cuff 2 set 
varied .from 30,8° to A 33.5°. Ouff angles of the cuff 1 
set varied only ±0 f l° from the average. 

The airplane as prepared for the tests weighed about 
6000 pounds with a 1,75-pound pilot and full tanks. It 
retained the standard aerial but had no provision for 
guns . 

TEST APPARATUS AND PROCEDURE 



The installation of the test equipment was described 
in reference 2. 

Speed and cooling characteristics in level flight 
with military po.wer were determined by making level runs 
at full throttle at 2700 rpm at and above the engine 
critical altitude, as described in reference 2. Two 
flights of five runs each were made for each high-speed 
test condition. The range of altitudes investigated was 
from 14,000 to 20,000 feet. 

For climb tests with all cowling arrangements, two 
conditions have been investigated: (l) climb,- at 155 
miles per hour indicated airspeed in automatic rich, with 
manifold pressure limited to 40 inches- of mercury and (2) 
climb at 1,40 miles per hour indicated airspeed in full 
rich, with manifold pressure limited to 4?V 2 inches of 
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to 
o 



mercury to 7000 feet, then 42V 2 inches to full throttle* 
For tests 13 and 14, a third- condition was investigated: 
climb "at an indicated airspeed of 140 miles per hour with 
carburetor setting in automatic rich, with the manifold 
pressure limited to 40 inches of mercury, 

On two occasions (with fan only and'^with cuffs 2) 
during the 140-mile-per~hour climbs with the manifold 
pressures previously specified for full-rich operation, 
the mixture control was inadvertently left in automatic 
rich, for the first part of the climb.,' then changed to 
full rich. 



All data were recorded automatically and 
during the climbs. Under these conditions, a 
taken as the period of time for one cycle of 
switch or of the thermocouple switch. 



c ont i nu ou s ly 
"run" was 
the pressure 



The tests were made in the following sequence: 



The 


test 


(1) 


Test 


(2) 


Test 


(3) 


Test 


(4) 


Test 


(5) 


Test 


(6) 


Test 


(7) 


Test 


(8) 


Test 


airplane 



tests 11 and 15, During the check, the spark plugs were 
changed and valve clearances reset, 

Ground- cooling tests were made for three of the four 
installations: without fan .or cuffs, with cuffs 1, and 
with cuffs 2. The tests were made by running 10 minutes 
at 1380 rpm, 5 minutes idling, and 10 minutes with the 
engine cut off. Temperatures were recorded continuously 
during the tests. 



Measurement a of the propeller-cuff sections were ob- 
tained "by photographic mean?, A rubber strip l/2 inch 
thick was laid around the cuff in a plane perpendicular 
to the blade axis and approximately 14 inches from the 
axis of rotation of the propeller. A thin flat steel "bar 
was laid on the pr opell er -blade chord at the 42-inch 
radius, Photographs were then taken with the blade axis 
pointing directly into the telescopic camera, which was 
placed approximately 40 feet from the cuff. The result 
was an outline of the cuff section with the chord line at 
the 43-inch radius superposed upon it as a reference. 

SYMBOLS 



o density ratio 

t\ propulsive efficiency 

S wing area 

impact pressure 
Q, volume flow of free air,, cubic feet per minute 
Ap average pressure drop across engine, inches of water 

drag coefficient 

p observed pressure above free-stream static pressure, 
inches of water 



RESULTS AND DISCUSSION 



The data obtained, in tue high-speed and climb tests 
are given in tables l(a), 1(b), and II. The main climb- 
test data are- shown in figures 6 to 9 in the form of time 
hist oripp of the climbs. 



Maximum Speed 

The values of maximum speed and power obtained dur- 
ing tests 8, 11, 12, and 15 are plotted against density 
altitude in figure 10, Inasmuch as the speed figures are 
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not directly comparable "because of differences in power, 
they have be.en reduced in figure 11 t.'O* the parameter? 

representative of the effective power, and 




representative of the aerodynamic refine- 



\ o J 



merit. The product of these parameters is the airplane 
speed. It is evident that the installation having the 

highest value of the parameter 52.73/-^—) 3 will have 

the highest speed at a given power and altitude. 

Measurements described in reference 3 showed that 
the* addition of the fixed cowl flaps in the closed posi- 
tion reduced the top speed by two-thirds of 1 percent, 
or 2 miles per hour, from that obtained with the original 
cowl flaps. Because the drag of the modified cowl flaps 
is considered to be excessive in comparison with the drag 
of the best modern cowl-flap designs, the speeds obtained 
with the modified cowl flaps should be corrected to the 
original cowl-flap condition by adding approximately 2 
miles per hour when comparisons with other installations 
are made. This correction has been incorporated in the 
data plotted in figure 12, which presents a comparison of 
the speeds obtained with the various cowling arrangements 
tested on the XP~42 airplane. Points obtained by the 
Army for similar airplanes with conventional air-cooled 
(P-36A) and liquid-cooled (P-4QC) installations are also 
sh own . 



Examination of figure 12 shows that, if in each case 
the engine had delivered its rated military -power (1000 

b h p 

hp at 14,500 ft; = 1564), the speeds obtained would 



have been as follows J 
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Maximum speed at 
Airplane condition 1000 hp at 14,-500 ft 

(mph ) 



Long nose with" cuff s 344 

Short-nose high-inlet velocity with 

cuffs 339 

Short-nose low-inlet -velocity: 

With fan and cuffs 1 337 

Fan only 339 

Cuffs li no fan 339 

Cuffs 2, no fan 342 

No fan or cuffs 343 



The comparison shows that the use of fans or propel- 
ler cuffs for increasing available cooling pressures re- 
sulted in a slight decrease in soeed. 

The difference in maximum ppe-ed obtained with cuffs 
1- and with cuffs 2 is larger than would be expected from 
the small differences between t he cuffs, although this 
result is, to some extent, supported by the difference in 
cooling-air pressures on the front of the engine. 



Pressures and Temperatures 

The average cooling-air pressures on the engine are 
listed in table III for both the climb: and the high-speed 
conditions. The pressures- on the' front of the engine in 
the high-speed level-flight condition averaged 0.84q 

with, fan, 0.80q with cuffs 1, 0.77cj with cuffs 2, and 

c c 

0-.76q without fan or cuffs. The distribution of these 
c 

pressures around the engine for typical locations on the 
cylinders is shown in figure 13. The values plotted are 
the average values obtained during 10 runs for each loca- 
tion of pressure measurement. The plotted points show 
that the fan and cuffs had only minor effects on the pat- 
tern of pressure distribution although they raised the 
general pressure level. 

The fact that the rear pressures varied between in- 
stallations so as to maintain almost a constant pressure 
drop aoross the engine regardless of the front pressures 
was largely accidental, as it was difficult to return the 
cowl flaps to the same setting each time. When the cowl- 
flap setting remained unchanged between tests with cuffs 
2 and with cuffs 1, the rise in rear pressures was 



approximately one-half the rise in front pressures, which 
Was about the variation to he expected from the. relative 
conductivities of engine and skirt exit. 

Figure 14 shows the distribution of cooling-air 
•pressures for a 140-mile-per-hour climb plotted as in 
figure 13, The points for each installation were taken 
from runs at approximately the same altitude, 13 ,"'0 00 to 
14,000 feet. Because they are not averaged over a series 
of runs, the individual values may be subject to errors 
of approximately ±4 percent. Figure 14 shows that, in 
climb as in the high-speed condition, the fan and. cuffs 
had no important effect on the pattern of pressure dis- 
tribution around the engine. For the condition of the 
airplane without fan or cuffs, the front pressures aver- 
aged 0.74q c ; with either cuffs 1 or cuffs 3, 0,84q c ; and 

with the fan, Q,97q . These values are quoted for 140- 

c 

mi 1 e-pe r-hour climbs for carburetor settings in full rich 
at 13,000 to 14,000 feet; the same values were observed 
with cuffs 1 and cuffs 2 at 140 miles per hour in automatic 
rich. In the climbs at 155-miles per hour indicated air- 
speed in automatic rich at the same altitude, the values 
were 0,75q c without fan or cuffs, 0.82q c with either cuffs 1 

or cuffs 2, and 0,95q c with the fan. 

It is interesting to note that, when no fan nor cuff 
was used, the pressure recovery on the front of the engine 
remained very nearly the same percent of free-stream im- 
pact pressure' in climb as at high speed. This fact indi- 
cates that the flow through the cowling remained stable 
through the useful range of angles of attack. 

The distribution of cylinder temperatures around the 
engine in the full-throttle level-flight condition is 
illustrated in figure 15, The values- for each modifica- 
tion were taken from runs at ap-or oxi mat ely 18,500 feet 
density altitude, A study of figures 15 and 13 shows 
that the individual cylinder temperatures are more af- 
fected by other operating factors than by cooling-air 
pressures. 

Tables I and II 6how that the lower cylinder tempera- 
tures were obtained where the available cooling pressures 
were also low, Figure 16 indicates that this effect is, 
at least in part, the result of small variations in the 
full-throttle power delivered by the engine for each 
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installation. The observed values of trake horsepower 
and of average cylinder-head temperature above free air 
are plotted against the product of the free^air density- 
ratio and the pressure drop across the engine in inches 
of water. Figure 16 shows that the temperature varies 
with power at a given air fldw. The differences in tem- 
perature are somewhat larger than would normally "be ex- 
pected from the amount of power variation at constant 
oAp. It is probable that other factors, such as fuel- 
air-ratio variations between tests and possibly varia- 
tions in rotation and turbulence of the air stre&m, may 
also have affected the temperatures. The variations are 
not, however., large enough in relation to the experimental 
error to warrant evaluation of possible causes. 

Ground Cooling 

Time histories of representative temperatures ob- 
served during the ground- c ooling runs are shown in fig- 
ure* 17 to 19 for the cowling without fan or cuffs, with 
cuffs 1, and with cuffs 2. It is immediately apparent 
that the ground cooling with either cuffs 1 or cuffs 2 
is much improved over that obtained without fan or cuffa. 

In no ca.se were the cylinder head or barrel tempera- 
tures critical during the ground runs. Except in the 
case- without fan or cuffs, cylinder temperatures were 
lower than for the high-spee.d condition. 

In the test without fan or cuffs., the rear-spark- 
plug elbow of cylinder 11 slightly .exceeded its limit of 
248° F, after the engine had been cut off, when corrected 
to Army summer conditions* This elbow usually ran the 
hot.test of the six measured on cylinders 1 7, and 11, 
After cut-off in the ground run with the cuffs 1, however, 
the rear elbow temperature of cylinder 1 exceeded that of 
cylinder 11, as shown in figure 18, 

The oil-in temperature also exceeded its limit of 
185° F when corrected to Army summer conditions during 
the test without fan or cuffs. 



11 



CONCLUSIONS 



1, The maximum speed of the XP-42 airplane was 
about 1 mile per hour less at the same power and alti- 
tude with the short-nose low-inlet-velocity cowling, 
without fan or cuffs, than with the long-nose high-inlet- 

oo velocity cowling and propeller cuffs. The use of pro- 

*r\ peller cuffs or a fan on the law-inlet-velocity cowling 

►i cost from 1 to 4 miles per hour in top speed. The axial- 

flow fan provided a higher cooling pressure than the 
cuffs for the same loss in speed, 

2. The cooling-air pressure recovery on the front 
of the engine in the high-speed level-flight condition 
averaged 76 percent of free-stream impact pressure with- 
out fan or cuffs, 77 percent with propeller cuffs 2, 80 
percent with propeller cuffs 1, and 84 percent with the 
axial-flow fan. Corresponding pressure recoveries in 
full-power climb at an indicated airspeed of 140 miles 
per hour were 74, 84, 84, and 97 percent free-stream 
impact pressure. 

Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va. 
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TABLE Ikt)r- PRESSURE DATA 



airplane, 

Sffort^Aose Jo»/- 
intet -ro/ocity 

hi///? /2?/? w///?<cw/ 



Test No, - FtioAt 
Run Ho. 



True A/rspe^o. /r?p/>. 

impact press,, /n./^O 
Attn, pressure, infy. 
An?/bient Air Te/rpx, 
c; density rat/0 
Density Aitift/o^ ft 
ftpm. 
Bhp 

Men/tota* press., in/& 



/ 



3 4 



332 330 33/ 327 330 
36,5 352 340 32.2 3/5 
/7/0 7579 75/6 /456 

4 -2 -3 "7 ~9 
639 624 .399 .580 .560 
f+5W /5£SO /65O0 /740O 

935 9&0 873 #43 S/2 
40.2 392 376 362 34.2 

///&/? sp&&c/ 



S-23 
/ £ 3 4 



325 332 32£ 336? 326 
35.4 34.9 334 32.4 309 
/7.Z2 /656 /59/ 7523/464 

9 7 / '2 -9 
.636 474 59* .576 .56/ 
<46SO /S750 76550 /775? /S460 

jaeao 

925 <&& 973 940 8/2 
404 39.0 379 363 349 

Sti&/? spe&t 



Pressure rotiOj p/e c 



Engine Pressure Tube 

Locutions 




Cylinder no. / 



ft 



















IS*' 
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Iritdhe 


-.33- 


84 : 


€4 


.93, 


.84. 


33 


.83 


.82- 


.82. 


83 


fc-IB 


► side ob 


.87 


88 


■ 97 


28 


.27 


.87 


27 


&7 


87 


■97 


'10-lfc, 


barrel 


.27 


'.89 


.88 


.88 


.88 


38 


.28 


.87 


• 82 


■98 


2>-EH^ 


.82 


.82 


22 


8/ 


.8/ 


.82 


32 


3/ 


■ 8/ 


8/ 


4-*EH3l 


88 


.88 


87 


88 


• 88 


38 


87 


.87 


.88 


-28 




.66 


■ 67 


-67 


.6 7 


.67 


.6 7 


•6>6> 


66 


• 67 


.67 


J 4-E&* 


■ 79 


.80 


#0 


J83 


j80 


.79 


.7<7 


• 78 


78 


79 
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Tab /el (a) continued 









7-2/ 














/ 


2 


J 






/ 


2 


3 








AS8 


AS7 


/ss 


/s+ 


AS J 


/38 


/38 


A38 


A36 






/2.4 


A22 


/A9 


/A8 


//.7 


9.S 


4.4 


44 


4.2 


9.3 




4*V- 


7SO0 


AZMO-A6JO0- 


/mt- 


2S0O- 


8400- 


AVOC- 


/7/OD- 


/97oo 


fir J 


&w 


89O0 


13300 


/Z0O0 


ZO0O0 


39O0 


*S00 


Z4/00 


/74O0 






2S 


24 


/2 


-/ 


-// 


3/ 


2S 


/O 


-S 


-AO 






990 


87S 


77S 


49S 


960 


930 


800 


67S 


600 




4O0 


900 


38.7 


336 


3O.0 


42.7 


4/.6 




3/. 7 


2A8 






















— 2 


54 0 — 






AS 










/)c/fo..r/c/)jC*//rr>6 


























Pressure ratioj p/<?c 




r22 


tZ0 


-20 


-/s 


-/8 


-28 


-27 


--25" 


-2t 


•-?<$ 




-.20 


-J22 




-/s 


-/8 


-.2* 


-26 


-J26 


JZ6 


-26 




-JZS 


-26 


-.24 


—2/ 


-.ZZ 


-.33 


-30 




'30 


26 




.09 


-// 


-.08 


-.09 


-09 


-AS 


-// 




-J9 


-/< 




-08 


-// 


-C7 


~07 


-04 


-ys 


-.A2 


-ys 


-J4 


-^4 




-.08 


-r// 


-.08 


-.07 


-07 


-./* 


-JS 


-AS 


~J4 


-j4 




-.// 


-./z 


-A)8 


-.07 


- 07 


-J 7 


-/4 


-ys 


-JS 


-^4 




-J20 


-.20 


-A8 


-ys 


-A6 


-J26 


-36 


-J9S 


-^4 


-J2? 




-.ZZ 


-22 


-Jd/ 


-,/8 


-J8 


-u30 


-26 


-zs 


-26 


-26 




.97 


.9/ 


.9S 


,43 


92 


AOS 


99 


9S 


90 


37 






.73 


.7/ 


73 


72 


.75 


77 


SEA 


.74 


AT/ 




97 


9* 


90 


48 


89 


97 


A.02 


93 


.40 


37 




£/Z 


/A>8 


AO/ 


.49 


99 


A.27 


A.AS 


A06 


AA>4 


AOO 




/.07 


9? 


.48 


96 


97 


AO* 


A04 


99 


96 


.76 




/.06 


AO/ 


/.oz 


AOS 


A03 


A// 


A09 


A.04 


AA22 






A.04 


/.O0 


A03 


99 


AO/ 


/./O 


AAO 


A.04 


AO/ 


.99 




99 


96 


99 


.99 


.97 


A07 


A02 


94 


96 


92 




AOS 


A0S 


/.£>/ 


?9 


.97 


AA3 


A04 


A.03 


98 






<T0 


94 


90 


9/ 


.88 


AO/ 


<?S 


.89 


J? 






.86 


,86 


.79 


7* 


78 


.88 


9A 


30 


.74 


.79 




A/6 


//7 


AOS 


AO/ 


AO/ 


A29 


AA4 


AAO 


A.04 


ACL3 




>88 


93 


.8/ 


.82 


90 


.99 


96 


.86 


.SA 


7? 




AOO 


97 


.94 


94 


47 


AO* 


A.09 


.99 


99 


<7S 




90 


36 


.92 


4Z 


4/ 


99 


.47 


94 


90 


.87 




/.07 


409 


A08 


/06 


A04 


A/9 


AJ3 


AJ4 


A277 


A.02 




A09 


A/0 


AO 7 


AA0 


A06 


A23 


A.A7 


A.AS 


AAO 


AA/ 




V/ 


A/2 


AOS 


/.03 


99 


/.24 


A22 


A.04 


A07 


AO? 




10/ 


99 


.97 


94 


4/ 


/06 


A 03 


*6 


9S 


<?2 




98 


.97 


.92 


90 


89 


/.04 


AZ& 


94 


9!/ 


W 




99 


89 


.84 


•84 


83 


98 


94 


#7 


.82 


.93 




89 


.94 


#9 


36 


83 


97 


9S 


39- 


.8* 


33 




/0/ 


99 


AO/ 


4S 


94 


/.07 


/./2 


AOA 


.96 






/.0Z 


.99 


/.03 


AOS 


/A)3 


A/8 


/./4 


A.09 


A02 


99 




,87 


•88 


27 


.88 


.98 


AO/ 


94 


90 


.87 


3/ 




.90 


+4 


#8 


92 


90 


A08 


99 


.94 


9/ 


<70 




89 


92 


.84 


3S 


3S 


/.08 


99 


9A 


87 


36 




A.OZ 


AOJ 


97 


9S 


9S 


AOS 


A03 


#7 


97 


.9/ 




A/9 


A/2 


AOS 


AOS 


A.03 


A.22 


A.A9 


A/O 


AOS 


A02 




AA8 


A/4 


AA)8 


AAO 


A09 


A34 


A.24 


A/6 


u/2 


AAO 




.9/ 


.87 


92 


90 


44 


AOO 


9S 


.90 


39 


34 




AO& 


AOS 


A03 


AOO 


AOO 


7/6 


AA3 


/AO 


A05 


96 




A02 


A03 


AOO 


AOA 


98 


A/6 


AAA 


A.02 


AOO 


.49 




.8/ 


S3 


.79 


.76 


78 


69 


.84 


.74 


77 


74 




A/2 


/.OS 


98 


96 


9S 


A/7 


A.A2 


A.02 


96 


96 




.47 


49 


.48 


.49 


-57 


.48 


.SA 


.S3 


.49 


.46 




.84 


33 


.8A 


.83 


,83 


40 


.98 


.96 


37 


.86 
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XP-4<? &/rp/&s?e> 
/n/ei-VQ 7oc/fy 

M? fa/), no cuffs 



Test Mo. 
Put) 7V0. 



n <<?/?/ /fa 



True Airspeeo7, sn/)/?. 
q c , impact press., Jn 
Aim. pressure, 777.7^9. 
A/7?jb/e/?r /)/r Temp, °r~ 
a, o^ensiiy rai/o 
Dens/iy /)///' /vo/e, ft 
Pprn. 
Bhp. 

/Yar?/ /bio/ press., //% i/a. 



£30 328 330 33C 33/ 
352 34/ 332 32.2 3/3 
/7J6 /6.10 /5.64 /5.I8 
75 /Z 6 / -2 
.628 .6/4 590 .57/ 352 
fSQSO /57<X> /6S5O/7950 

67 I 357 834 8(0 194 
39.2 377 36.4 35./ 33.9 
/i/tff? 5pe&d/ 



/ 



//-/ 
2 3 4 



£ 



//-2 

i 2 3 4 £ 



327 35/ 323 330 323 
34. 0 33.6 32.0 3/, 2 340 
/5.8/ Z5./7 1453 7395 
2 2-4-5 -/O 
6/8 59? .577 .555 538 
15500/6750/7650 Ig&OOZOOOO 

860 332 803 ISO 752 
37.7 36.5 35./ 338 325 

//a?/7 5pe*€>c/ 



1454 Z6.46 



Pressure ratio, p £c 



/ 


-/T 


) 




29 




29 


2<? 


.2<? 


.30 


.30 


.30 


30 


.29 


J 


-/? 






.29 


.28 


.28 


2S 


28 


29 


.29 


29 


29 


.28 


4 


~*l 




J28 


.28 


27 


27 


.29 


28 


.28 


J38 


.28 


27 


& 


-/?( 




tubes 


.3/ 


.3/ 


-3/ 


3/ 


30 


.32 


3/ 


.3/ 


3/ 


.30 


7 


-/? 




jbe/?/s?a* 




.3/ 


.3/ 


3/ 


30 


.32 


.3/ 


.37 


.32 


.30 


9 


-P 








.33 


.32 


33 


.32 


.33 


33 


33 


.34 


.33 


/O 


-P 






.33 


.33 


.32 


.33 


.32 


.33 


.33 


.33 


.34 


.32 


/Z 


-R 






.3/ 


30 


30 


3/ 


.30 


.3/ 


3/ 


.37 


3/ 


.30 


i4 


7?J 






29 


29 


.2<? 


.29 


.2S 


.30 


.30 


J29 


SO 


.29 


Jl - 


-£S\ 




SO 


.30 


.79 


79 


7*7 


SO 


8/ 


87 


SO 


.SO 


3- 


£3 




48 


6# 


.68 


4>7 


.AS 


.68 


j68 


.67 


.68 


68 


4 


-£3 






6<? 




.69 


.70 


.69 


6<? 


.69 


.69 


69 




-£3\ 


£r/?otz/sr 




.JO 




80 


.80 


SO 


■6/ 


SO 


.so 


.SO 


7 


£3 


> s/'a/e of 


.7e 


.77 


.7S 


.7S> 


7S 


.7* 


78 


79 


7<? 


.78 


9 


-£3 


jd&rre/ 


.8/ 


£/ 


.SO 


SO 


so 


.82 


.8/ 


.82 


87 


.8/ 


/C 


-£3 




.80 


.SO 


.SO 


79 


.SO 


.80 


.8/ 


.82 


so 


.SO 


i2 


~£3 




.76 


76 


.75 


.75 


.75- 


.76 


.77 


77 


.78 


.77 


74 






JLL 


J9 


.SO 


79 


.SO 


.SZ 


.82 


S2 


.87 


■*P 


/ 


-£H^ 




so 


79 


.79 


79 


.79 


.so 


8/ 


79 


.79 


.79 


-? 


-£// 




.73 


74 


.73 


.73 


.73 


.73 


72 


.73 


.73 


72 


4 


-£// 






.76 


.75- 


.7* 


.73 


.75 


75 


74 


.74 


.74 


6 


-E/i 


£y/?ausi 


.7-4 


.73 


.72 


72 


.73 


.73 


73 


73 


.73 


.73 


7 
9 


-£/f 
-£// 


\ s/'oe of 
/?et7a/ 


.8/ 
.77 


.SO 
.77 


&O 

.77 


.80 

.77 


.SO 
.7S 


.8/ 
.78 


8* 
78 


.87 
.78 


SO 
.78 


.SO 

,78 


/O 


-E/i 




.8/ 


.9/ 


.S/ 


.8/ 


.8/ 


.8/ 


.82 


.83 


S2 


?2 


/z 


'E/i 




76 


.76 


75- 


.76 


.75 


.77 


.78 


77 


.77 


.77 


/4 






.7? 


.79 


7S 


r78 


.7* 


,79 


SO 


.79 


.SO 


79 


7 


-77T 






SO 


.so 


SO 


.79 


8/ 


.SO 


.80 


.SO 


.79 


3 


-77/ 






rs 


.76- 


.76 


7S 


.76 


■7S 


.76 


.74 


74 


4 


-T/i 




.69 


.69 


j£8 


69 


.68 


.69 


4,8 


69 


70 


.68 


6 


-T/i 


Top of 


.69 


.69 


.6S 


.69 


.68 


70 


.68 


69 


&7 


.68 


7 


-T/i 


heart/ 


7? 


7S 


.7S 


7S 


78 


.79 


.78 


.78 


79 


.79 


f 


- T/i 


t 


87 


.8/ 


S/ 


.82 


.82 


.82 


.82 


.82 


#2 


S, 




-T/i 




.73 


.72 


.73 


.7* 


74 


.74 


74 


74 


.74 


.75 


/z 


ray 




.73 


.73 


.73 


.74 


74 


74 


75 


.74 


75 


75 


i4 


-77/, 




7/ 


.7/ 


70 


.72 


72 


.7/ 


.72 


72 


.72 


72 


_ / 


-lit 


1 io/a/te 




.78 


7S 


■ 79 


.78 


.78 


79 


.74 


79 


79 


6 

iO 


-7/7 t 
'lift 


* sic/e of 
heat/ 


s/ 

AZ 

.76 


SO 
8* 


.3/ 
.S3 


2Z 
S4 


SO 
84 


.82 

.ss 


.8/ 
.85 
77 


87 
S5 


87 
.85 


.8/ 
.86 


/ 


" 75 ' i 


) inior/ce 


.77 


.76 


76 


75 


.76 


.77 


77 


77 


6 


-/3 l 


' sia/e o f 


.8/ 




8/ 


SO 


.SO 


.8/ 


42 


.83 


.8/ 


SO 


iO 


-13; 


) htrrri* 


TS 




7S 


79 


,78 




M 


.79 


.80 


.79 


3 


- E/i2 




74 


74 


73 


73 


.74 


.73 


.73 


.73 


.72 


4 


-E/i/S 


.74 


.73 


72 


72 


72 


.72 


.72 


73 


.73 


.72 


3 


-£32 


.S6 


.55 


<5A 


5-6 


57 


.60 


.5*7 


40 


.60 


.59 


4 


- £32 


60 


59 


'Iff 


6/ 


■ 67 


59 


.58 


.60 


59 


59 



£7igr/7?e Pressure TuTbe 
Locations 




Cylinder no. / 



1 

II 



l-TH 






7-e* 




7-/3/ 






7-£B / 





CP 



Cu Under oo. j 



O^- -3-R 



Table 1(b)- Conhnu^jJ 
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• 

O 







/0-2 






/0-3 






/ 


Z 


3 




/ 


2 


3 




S 




/56 


fS4 


/54 


/52 


/39 /*/ 


/37 


/36 


/37 




/2.0 


//.6 


//.6 




95 97 


9.2 


9.4 


9.2 




5O00- 


9300- /4900- /3&CC 


» 8200- 99CC-/330P- 15500- /6600- 




6SDO 


tOhOC 


/62jOC 


/9S0C 


' 9300 /CQOt 


moo 


/660O 19500 


Ah fr&t? a//~ f&srp/Oy 


zo 




-i 




/s 


73 


T 


{ 






900 


920 


820 720 


920 690 


785 


700 


eoo 




'39.7 


398 


343 


303 


4/.7 




363 


33.4 


29.4 






-X510- 






























Fv// nch } o/jmJO 








\ 












cvffs 






Pressure ratify 


















-.26 


-.28 


-26 


-26 


-33 


-.33 


-34 


-36 


-34 




-26 


-.26 


-26 


-24 


-.30 


-.33 


-34 


-34 


-~30 




-.32 


-3/ 


-.3/ 


-.3/ 


-36 


:37 


-.38 


-38 


-.39 




-J20 


-20 


78 


-77 


-.2/ 


-.24 


.24 


-.26 


-.24 




-/& 


-77 


z20 


-77 


-.22 


-.2/ 


-24 


-.24 


-.24 




-7* 


-76 


77 


-76 


S6 


-.22 


-.26 




-.2/ 




-*20 


-77 


77 


-77 


-.2/ 


-24 


-.24 


-24 


.24 




-.26 


-.26 


-26 


-26 


-33 


-.33 


-.34 


-.34 


-+34 




-29 


-.28 


-29 


-26 


-34 


.34 


-34 


~.?5 


.36 




40 


77 


75 


73 


7f 


.76 


73 


70 


73 




.55 


69 


.59 


58 


.60 


.59 


54 




-59 




.6/ 


67 


62 


63 


62 


.63 


■59 


.58 


.6/ 




79 


83 


40 


82 


79 


.77 


77 


7 * 


77 




76 


77 


77 


77 


76 


77 


73 


7/ 


73 




88 


86 


86 


■83 


.86 


43 


£0 


.74 


40 




88 


.98 


88 


.87 


.86 


.36 


.95 


.86 


.93 




49 


86 


82 


79 


89 


#9 


49 


.85 


46 




.79 


9/ 


77 


7* 


.9/ 


79 


7<? 


74 


.79 




7/ 


77 


.73 


7/ 


.73 


73 


.72 


JT/ 


70 




.59 


64 


.58 


.59 


.65 




5T8 


-56 


.54 




73 


78 


73 


7/ 


74 


76 


.72 


.69 


.70 




47 


6S 


65 


.63 


.63 


.63 


.59 


.56 


59 




.84 


83 


.82 


.82 


84 


#4 


22 


#0 


.76 




79 


78 


.77 


.76 


.79 


.78 


.79 


77 


79 




.88 


90 


85 


#4 


.94 


9/ 


99 


45 


4S 




.90 


93 


89 


.88 


.97 


&7 


&7 


.96 


&7 




79 


80 


75 


76 


93 


7? 


&2 


.8/ 


40 




7* 


92 


75 


.76 


8/ 


.79 


75 


.72 


.73 




.75 


.78 


7/ 


70 


.77 


.75 


.73 


*9 


.69 




.60 


63 


6/ 


60 


62 


.60 


59 


.55 


4T5 




.68 


66 


64 


63 


67 


^4 


59 




^9 




42 


82 


92 


2/ 


.83 


#3 


.93 


.79 


.79 




48 


99 


89 


85 


4Z 


88 


97 


.86 


87 




7S 


74 


74 


73 


.75 


74 


74 


.74 


.74 




.7-0 


76 


.72 


73 


76 


.76 


74 


.73 


77 




62 


*2 


60 


6/ 


r*5 


.60 


.62 




<44 




.79 


8/ 


75 


76 


.78 


79 


77 


.75 


.74 




.86 


86 


94 


85 


.99 


96 


.85- 


.80 


.93 




/.az 


97 


.96 


93 


98 


48 


7S 


<?4 


92 




• 73 


72 


72 


7/ 


.74 


.72 


74 


7/ 


.72 




.83 


95 


94 


.93 


.99 


.35 


46 


44 


44 




43 


?o 


11 


*f 


.98 


.86 


88 


.97 


.99 




.64 


69 


62 




.66 


.66 


42 


59 


.59 




74 


75 


69 


.68 


.74 


.73 


.70 


.69 


66 




.27 


30 


30 


.30 


27 


27 


24 


.29 


29 




.52 


66 


58 


6/ 


.62 


.59 


^56 


.53 


.54 
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Table 1(a). - o/n+/r? u 4 



XP-4Z a /not?,?*? - 

s$/?or-f-M>$e tow-Sntet- 



Test Ma 
fan /Vfc 



True Airspeed. mph 
&o impact press., in # M t 
Atm. pressure, in. Ho. 
Ambient Air TenyXj 0 f 
<r 9 afensity r&tio 
Density Aitttvaie, ft 
Rpm. 
Bhp. 

fifen/fb/cf press. , in. hty. 



72-/ 
Z 3 4 S 



330 328 327 
34+ 34. & 32.0 
/646 /S.76 /&./+ 

7 4 4 
.6// .590.567 

/59a? 



32* 329 328 332 33/ 
3SS 345 33.2 32.7 3/8 
/7/S /6.46 /S.30 /£// /4.S3 

5 + / -/ -8 
.640 6/6 57^ .373 .3^9 
/430O /36S0 /67/V> /7&T0 /8SS0 

- 2?680 

925 89/ 863 84/? 8'2 I 89/ 873 830 
405 39.0 377 363 3S2\38.9 374 36./ 

/S/q/) speed 

/ } no fo/?- 

j 



/ 



i£-2 
2 3 4 5 



33/ 330 
3/./ 30./ 
7454 /393 

/ -s 

.548 .532 
/9/S0 200& 



82/ 789 

34.8 33.5 



-Cuff 



Pr<?ss//r& rot/'o, /9^7 C 









.32 


32 


3Z 


.32 


.32 


32 


.32 


3/ 


.32 


.33 


3-fi 






32 


.3/ 


.30 


.32 


.3/ 


3/ 


.3/ 


.3/ 


3/ 


.32 


4-X\ 




3/ 


.3/ 


.30 
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4C6 407 35.7 301 


39.6 402 38.6 328 296 


430 369 33.029/> 






as SO 










^ r a r\ 
































Auto* rich.c/mb 


tfofo. rich, C/im/b 


/2# 'ndLcJHbJb 
























— 










- j 






1 










Pressure rot to, \ 




-as 


-.1 % 


-.17 


-.IS 


-33 


-.31 


-.33 


-r31 


-.33 


-3 5 


-:3 6 


-36 


i31 






-.17 


-as 


-.17 


-3 1 


-3 1 


-31 


-.3 0 


-.33 


-.33 


-.3 4 


-r3t 


-.3 1 




-31 


-.31 


-31 


-.31 


t3 5 


-.3 5 


-.35 


-.3 4 


-3S 


-.31 


-3S 


-.4 1 


-.3 7 




-16 


-.14 


-14 


-16 


T^0 


-17 


-16 


-11 


-13 


-IS 


-IS 


-.1 4 


-13 






-.14. 


-14 


-.16 


-*0 


-17 


-.16 


t!1 


tl 1 


-11 


-11 


-.14 


t!3 




-.11 


-17 


-u 


-16 


t!4 


t11 


-10 


ill 


nil 


-A3 


-14 


t14 


-.13 




-IS 


-is 


-is 


-is 


r!4 


-XI 


.11 


-A3 


-a 3 


-13 


t16 


-16 


-13 




-IS 


r^S 


-a 7 




-33 


-3 3 


-33 


-.31 


-33 


-.3 5 


-.3 6 


-.36 


-.3 4 




-AS 


-AS 


-.17 


-.17 


-3 3 


-33 


-.3 3 




-33 


-3*5 


-36 


-36 


-31 




.ti 


AO 


.so 


.77 


.SI 


.i>3 


.7 6 


.71 


.7 7 


.S6 


.7S 


.11 


.7 6 




.67 


.64 


.63 


.40 


.16 


.63 


.6 6 


.64 


.60 


.6 5 


.61 


.61 


.64 




,70 


.6% 


.65 


.41 


.LI 


.6S 


.61 


.66 


,6 3 


.7 4 


.66 


I 6 


.64 




.7 1 


.SI 


.S7 


.S4 


.15 


.17 


1.00 


.16 


.14 


1.03 


.16 


.14 


.14 




.10 


.St 


.S6 


.SI 


1.01 


1.03 


.IS 


.16 


.14 


L05 


.IS 


.14 


,11 




.14 


.14 


M 


.11 


1.04 


l.Ol 


.17 


.IS 


.IS 


1.05 


1.00 


LOO 


.11 




.17 


.17 


.14 


.13 


L01 


.9S 


.14 


.1 6 


.1 6 


1.03 


.1i 


.16 


M 




.17 


.16 


,%6 


.S3 


.17 


.IS 


.10 


.14 


.10 


1.0S 


.16 


.10 


.si 




.%(. 


.14 


.S4 


.71 


.si 


.SI 


.10 


.S4 


.71 


.14 


.S4 


.SI 


,82 




."h 


.77 


.77 


.71 


.so 


.71 


.SO 


.7 5 


.71 


.SI 


.74 


.71 


.7 5 




.7 0 


.61 


.65 


.CI 


.71 


.61 


.11 


.6 7 


.61 


.7 0 


.6 4 


.61 


.63 




13 


.SI 


.71 


.13 


.11 


.S4 


.SO 


.7 7 


.7 4 


.SS 


.7S 


.74 


.75 




.7 3 


.7i 


.70 


.61 


.S4 


.7S 


.7 4 


.77 


.74 


.S3. 


.7S 


.76 


.T3 




,14 


.13 


.11 


.S7 


L01 


1.01 


.16 


.IS 


.16 


1.05 


1.00 


.16 


.16 




S5 


.S5 


,S5 


.SI 


.SS 


.SI 


.SI 


.11 


.S7 


.15 


.17 


.SI 


AS 




LOG 


1.00 


.•11 


.14 


'1.13 


1.10 


1.0S 


1.06 


1.01 


1.16 


1.06 


1.04 


1.04 




1.06 


1.03 


1.00 


.14 


1,11 


LU 


1.17 


1A1 


1.06 


1.11 


1.01 


1.01 


1.06 




.S3 


.SI 


.S4 


.SO 


.10 


.10 


.11 


.S5 


.S3 


.IS 


.SS 


.S3 


.S6 




.U 


AK 


.4o 


.76 


.u 


.43 


.Si 


:U 


.74 


.SS 


.SO 


.77 


.74 




.SO 


.SO 


.76 


73 


.SI 


.S3 


.11 


.71 


.7 6 


% 5 


.7 5 


.7 3 


.16 




.7 5 


.7 6 


.71 


.6S 


.SI 


.71 


.7 5 


.74 


.73 


% 1 


.7 5 


.7 1 


.13 




.7 3 


.7 5 


.71 


.11 


.S3 


.SO 


.7 4 


.7 6 


.7 3 


.SI 


.17 


.13 


.13 




1.00 




.14 


11 


1.15 


1.06 


1.00 


1.04 


1.01 


1.06 


V.04 


1.01 


.IS 






.11 


.17 


.11 


1.06 


LOS 


.17 


1.05 


1.03 


1A0 


1.01 


1.01 


1.03 




i ~* 


m 


.71 


.74 


.S4 


.11 


.S3 


.SI 


.71 


\ u 


.7S 


.7S 


.S 1 




.S4 


.S 4 


.S4 


.71 


.13 


.10 


.IS 


.SS 


.S6 


34 


.1 S 


.SS 


.11 




.67 


.70 


.6S 


.6 5 


.75 


.7 5 


.7 4 


.7 4 


.71 


.71 


.10 


.67 


.71 




AO 


.SI 


.71 


.7 6 


.S4 


.S6 


.SI 


.SI 


.71 


.SS - 


.so 


.7S 


.SI 




.15 




.15 


.SI 


1.06 


1,07 


1.01 


1.03 


1.03 


1.07 


1.01 


1.00 


MX 




1.05 


1.01 


LOS 


.is 


Ml 


1.10 


1.05 


1.05 


1.05 


1.1S 


LOS 


LOS 


LOS 




.1% 


75 


.15 


.7 3 


Ao 


.11 


.71 


.7 7 


.14 


.41 


.7 4 




.7? 




.15 


.11 


.14 


.S7 


1.06 


1.01 


1.04 


1.01 


.17 


1.01 


1.00 


L00 


1.00 




.IS 


.14 


.14 


.11 


.11 


1.00 


1.01 


.IS 


1.01 


1,03l 


.15 


.15 


.is 




7S 


.7 0 


6S 


cs 


.71 


.73 


.71 


.71 


.65 


.7 5 


.70 




.6 6 




.77 


.7 6 


.73 


IS 


.S7 


.so 


.71 


.7 3 


.71 


.S4 


.7S 


.7X 


.73 




.41 


.4 4 


.46 


.41 


.43 


.4 3 


.46 


.4 5 


.4 4 


.4 6 


.41 


.41 


AS 




.70 


.67 


.15 




.7 3 


.61 


ns 


.6S 


.63 


.71 


.6S 


.66 


4S 



20 



7a4/ e J(6)r PfcSSURE DATA 



XP-41 fWpW 

S&ar t-r>os e /o w- 
/h/ef-ye/oc/ty 
cow //tig 

MY/7 wOtocut tr&frs 



Test Mo. - F/frht /V& 



True A/rspee&, /nph. 
<fc, //^pact press v /in /^O 
At/n pressure* fa fa 
A/nA/e/rt 4/r Temp* F 
<r, </er?s/'ty r&t/o 
Oens/ty Jit/tuafe, ft! 
r?p/77 
3h/o 

/*f€7/?/fo/J Press., fa My 



a -22 

/ 2 J 4 5 



332 JJO J Uy 327 330 
36.S 3S.2 3*0 32.2 3/S 
Z7./0 /6.S0 /S79 /Si/6 MS* 
4 -2 -3 -7 -9 
639 42+ S99 .S&0 .S60 
/45&/52S0 /6S0O Z7400 A3500 

/e*&o 

93S 900 873 84S 8/2 
402 392 376 362 3+8 
///&/? Sp>4?&c/ 



d 23 

/ 2 J 4 5 



32S 332 328 330 324 
3S.4 34.9, 33.4 32.4 30.9 
/722 /6.S6 AS.9/ /S23 74.64 

9 7 7 -2 S 
.636 .474 .S98 S76 .S6/ 
J4650 /57SV /6SSO /77S0 /S4S6 

98S 900 873 840 8/2 
40.4 390. 378 36.3 349 



Pressure raHoy *fyc 




locat/on of Pressure 
Tu&es //? /9/?nc//us 



O// Coo/er Pressure 7uSe Loco/m 



o-rss "Try 



O-ftPt 

o-ztas 



&s/>^ 

sh/*/<7e0 
impact tt/6n 



^ 

5 

K-TS1 

M\Pi 
X 
3 
4 
5 

A-LP1 
I 
3 
4 
3 

3l 
1 



O-FPl 
3j 

O-FSl 

3J 
O-RPl 

a 

3J 
O- SP 



^3 






To p 


- survey 


U Ji 




%*. 




ti 




M 






survey 










d £3 























Front 
survey 



ft e. cor 



Carburetor- S coop 




C~3/ 



3 
4 
5 

C-Sl 
1 
3 
4 
5 

C-TH Impact prtsi 
\yi carb- throat 



Irn.pact txxbe.s 



Stat\c tube.s 



& / 


■a <■ 


■O x- 




.92 


St? 


2/ 


O 1 

•o / 


<T/ 


2 / 


9 7 
• o J 


.84 


• O J 






■ o4 


• OT 


•a 


. a J 




87 


88 


27 


- 87 


•a / 


a / 


27 


.86 


.87 




90 


.90 


90 


89 


-o" 


• 89 




89 


■88 


■ act 


84 


2S 


24 


.8S~ 


24 


94 


■ Or 


23 


.84 


94 


■7S 


.76 


76 


76 


74. 
./t» 


74 


■SO 




.7S 




.77 


77 


.77. 


77 


77 


77 


76 


76 


.77 


.77 


76 


76 


76 


76 


77 


7S 


76 


77 


.76 


76 


.8 / 


a . 

>a / 


■ 8/ 


2/ 


2/ 


2/ 


2/ 


.90 


20 


20 


g/ 


ap 

• a<- 


■ 83 


.a~3 


o o 
c<> 


22 


2Z 


8/ 




. c -J 


28 


28 


27 


27 


■87 


28 


27 


27 


27 


.87 


93 


.93 


.93 


■93 


93 


.93 


93 


.92 


93 


.92 


■86 


27 


•86 


■87 


26 


2S 


.86 


2S 




&s 

4rm 


.77 


.78 


77 


78 


79 


.77 


77 


76 


.77 


78 


.78 


.78 


.78 


78 


79 


78 


78 


77 


■77 


78 


SO 


■80 


-8/ 


30 


2/ 


2/ 


20 


.80 


.80 


20 


.8/ 


22 


2 J 


22 


.92 


.82 


22 


2/ 


2/ 


22 


.84 


24 


.84 


24 


24 


.82 


.84 


23 


.83 


84 


29 


90 


29 


.89 


28 


.99 


24 


28 


99 


.89 


.97 


<72 


9/ 


9/ 


If/ 


.9/ 


9/ 


.90 


9/ 


.9/ 


.84 


.&6 


.8S 


.84 


2S 


24 


2S 


23 


24 


2S 






•<S f 


.a <■ 


22 


2/ 


2/ 


.80 


.&0 


.82 


22 


.82 


.82 


.83 


22. 


22 


22 


2/ 


.82 


22 


•83 


.84 


24 


34 


.84 


24 


23 


.82 


23 


24 


90 


.9/ 


9/ 


9/ 


9/ 


.9/ 


9/ 


90 


9/ 


9/ 


.96 


96 


96 


9S 


96 


96 


96 


96 


9S 


96 




.97 


.97 


97 


.97 


.96 


96 


96 


96 


96 


.84 


.84 


24 


44 


.8S 


2S 


.84 


23 


24 


2S 


.8S 


86 


2S 


2S 


26 


SS 


2S 


2S 


2S 


26 


36 


.87 


.87 


.86 


87 


.&6 


27 


26 


27 


26 


.62 


42 


.6/ 


.62 


62 


.6/ 


.6/ 


.60 


.6/ 


42 


.60 


.6/ 


■S9 


.60 


60 


.S9 


.S9 


S8 


■S9 


S9 


\ 2£ 


.S~6 




.SS 


SS 


.SS .SS .S4 


.Sf 


.SS 


, 9S 


.94 


.94 


94 


.94 


94 


94- 


.93 


94 


93 


96 


96 


96 


<?6 


.96 


9S 




9S 


96 


94 


97 


97 


96 


96 


.97 


97 


97 


.96 


96 


96 


.98 


99 


.98 


.98> 


9S 


.98 


98 


97 


97 


98 


98 


.9S 


9* 


9& 


92 


99 


99 


97 


97 


97 


80 


#o 


.80 


20 


79 


79 


.79 


78 


.79 


79 


77 


78 


.77 


77 


77 


.76 


77 


.76 


77 


76 


7S 


7S 


.7S 


7S 


76 


74 


7S 


74 


7S 


.79 


7S 


7S 


7S 


7S 


7S 


.7S 


7S 


74 


7S 


.74 


.78 


.76* 


.78 


.78 


7# 


79 


79 


72 


79 


.78 



21 

7a.b/e l(b)r Corrh'noec/ 







9-2/ 














/ 2 


J 


4 


s 


/ 


2 


3 


4 




Istd a//~s/2&&at 777/9/7. 


75S 757 


755 


754 


753 


738 


738 


738 


A36 


A37 




/2.4 72.2 


AA.9 


//. 9 


AA.7 


9.5 


9.4 


9.4 


9.2 


9.3 




7500- 72300- 76700-79*00 


2500- 8400- /J/00- 


Z7700- 


/fHkh 


r /// 


6400 6800 


A3300 / 7200*0000 


9900 <?5W /*/00 


A74O0 iOfO0 


t^k /*>~<?=><5=> a/r f<?/77/3,7 c 


4S 24 


A2 


-/ 


-AA 


3/ 


25 


70 


-5 


AO 




990 890 


975 


775 


695 


*760 


930 


800 


675 


400 




400 440 J&7 


33.6 


300 


427 4A.6 


364 


3A7 


288 
















79/0777. 


R/c/?, c//w4> 


— ' w^-^ 

rt/// r/r/? >j c//mJb 






-~—h////? 7*777, )V///?07//' <T£S/ r / C S 

1 






Pressure raH'Oj */fyc 




40 .72 


42 


.92 


4/ 


8/ 


.87 


.80 


.80 


.78 




.92 .9/ 


.90 


49 


.85 


45 


46 


88 


87 


83 




/.03 A.02 


99 


.95 


92 


/.AO 


703 


98 


. 44 j 


'.9/ 




96 .94 


97 


.97 


94, 


A. 08 


AOS 


7.00 


95 


94 




.97 47 


.94 


48 


87 


44 


.92 


85 


45 


.83 




70 .7/ 


72 


.72 


.72 


45 


.74 


.66 


47 


49 




.72 .74 


72 


.72 


.72 


69 


.73 


j69 


.66 


47 




.7/ • 7/ 


73 


73 


.73 


.7 A 


.73 


.710 


7A 


48 




47 .93 


.98 


45 


.85 


44 


98 


&i 


47 


46 




7.02 A04 


97 


93 


93 


/./5 


776 


70O 


99 


48 




A/9 779 


A.09 


7.04 


/.04 


A 32 


AJ25 


A/2 


706 


705 




/.04 /.OA 


A 03 


7.0A 


A2>A 


7.7+ 


/./4 


704 


.98 


97 




97 96 


94 


92 


.92 


7.05 


94 


44 


94 


/** 




9/ 78 


.78 


79 


.79 


.7/ 


.8/ 


.76 


.77 


74 




93 90 


4/ 


92 


8A 


84 


47 


.8A 


.74 


34 




.93 42 


.42 


8/ 


.9A 


86 


.86 


40 


.80 


8Q 




45 .6 9 


.75 


4A 


.80 


.67 


.65 


7/ 


.7/ 


-73 




.90 90 


44 


.93 


93 


44 


92 


■ 86 


90 


.40 




/.09 /OO 


AO/ 


A.03 


A.Q2 


A.09 


705 


A04 


i00 


.48 




99 /.03 


703 


A.04 


A03 


7.07 


703 


7.03 


48 


.98 




£2 .92 


46 


45 


45 


44 


.82 


.76 


.79 


79 




.90 .99 


.88 


87 


47 


.96 


.8* 


.85 


46 


.82 




.9/ .99 


.92 


88 


.90 


46 


96 


40 


88 


.86 




.97 .92 


90 


.9/ 


.88 


.99 


97 


.94 


.84 


47 




.75 .78 


40 


44 


.85 


.66 


72 


74 


.77 


.76 




79 45 


87 


9/ 


99 


.72 


74 


79 


.79 


74 




.82 .9S 


.96 


.92 


.93 


76 


40 


40 


44 


.85 




49 .68 


7/ 


.72 


.73 


-58 


43 


43 


.65 


67 




48 .66 


4.9 


.73 


.73 


.55 


.67 


43 


65 .67 




.65 .66 


70 


74 


.73 


.60 


.64 


.65 


.69 


67 




-28 .Z9 


*3/ 


-32 


33 


>A8 


.23 


23 


.25 


25 




22 J24 


.23 


26 


.29 


.74 


2/ 


.77 


2/ 






./9 J20 


JZO 


*24 


J84 




76 


.78 


.20 


2/ 




.97 .85 


44 


.90 


.90 


49 


83 


.82 


.86 


.85 




90 .85 


.97 


.9A 


.93 


46 


48 


.96 


87 


48 




47 .90 


90 


93 


.96 


9V 


.4/ 


9A 


49 


97 




.90 9/ 


92 


95 


.96 


90 


40 


47 


92 


93 




.99 49 


.94 


.93 


97 


.49 


.89 


.85 


.89 


96 




.57 5/ 


.48 


.57 


.67 


.40 


.32 


.33 


+2 


.46 




.50 45 


43 


.48 


.56 


.37 


2A 


.23 


.35 


.42 




.49 .42 


37 


44 


S3 


33 


76 


.23 


.35 


.37 




47 45 


37 


44 


52 


.32 


A 7 


.20 


33 


.37 




.56 49 


4A 


.53 


.57 


.34 


.25 


.30 


.35 


.42 



zz 



Table Kb) (con+mu&d) 



Ab fa/?, /70 cuffs 



Test Mo. - r//?/?f tfo. 

/?U/7 At. 



Tru 7 C7/rs/oeeo^ stv/p/jl 
fa //rpoar/ press., //?.// M 0 
Atm pressure /n, /ftp. 
/)/r?b/e/>t <7/r /fam/fy *r~ 
c, <^es?s/ty r&t/o 
Oe>/7s/ty a/t/tuote. ft 

/V&SP/fo/O' /5reS5. y AV.Afr 



//-/ 

2 3 4 



S 



530 3Z6 330 350 33/ 
3&Z 34./ 33.2 32.2 3/3 
IZ/6 /6. 70 7564 /&& ns* 

/sue / -z 

.628 .6/4 590 57/ .552 
/5O5D/57O0 

26SO 
67/ 857 <334 3/0 794 
J&2 377 36.4 35/ 339 



I /6S& /7950 43S&? /53X> 



/ 



2 J 



327 33/ 32 * 33 & 32* 
34.0 33.6 32.0 3/2. 30/) 
Z6.46 tS6t /5J7 /453/39S 
2 -2. — / -5 -/0 
.6/6 .594 577 .555 .5*3 
/6750 /7650 /66O02CO0O 
2*SO 
660 S3Z 603 7SO 752 
377 365 35. 1 33 A 32.5 



Pressure ratio, p/cf Q 




Locat/or? of pf&ssvne 
tubes //? os?nu/us 



0/7 Cao/er /vessur* tube tocat/an 




o-pp/ 
p-/?P2 

O-APJ 



)-SP^ 
impact ?u6* 



Carburettor ^vwrv 
toc<?f/<xr?s 



C-S5 



Or 



C-P2 
C-PI 



4.03" 



\ ^c-s/ 



Top 
survey 
rate 



surre} 



let* 
survey 



III 



O-FP/') 

i 

O - 5P 



S~rxinf 
Survey 



. /tear 
Jurxey 



//Y)p<2ct 

tubes 




.72 


77 


7/ 


.7/ 


72 


.73 


.72 


72 


72 


7/ 


74 


.73 


74 


.74 


73 


74 


74 


.73 


7+ 


75 




.85 


.8S~ 


84 


.84 


54 


85 
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/ 
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-5 -7 -/Z 
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Z 3 <4 S 



330 33/ 33/ 332 330 
36.2 35.1 343 312 3/6 



3 O -5 '8 SO 
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IU50 15250 16300 17250 /835C /45J0 75450 /6300 17400 0S» 
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40.3 
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///<?/> ' speed- — 



Pressur-e 
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o-pp/ 
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C-S5 
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.14 
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.7 0 
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13 
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U 
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.1 1 
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CI 
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11 

1 0 

.Ct 
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ii it 
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n .11 
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T4 75 
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10 

13l 
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11 

U 

n 
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C5 
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to 
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z 
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4 

5J 
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11 
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13 14 13 
.IS 15 1C 
H 13 .^3 
11 .10 7 0 
43 %3 .S3 

.10 .7* .11 
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7 4 .14 
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Pre55o>r& s/t/titde 

range , -f t 
Av. <fre&0/r tzmp. *F 
A v. /bhp. 

Ay. Man/fofd pr&ss. 
f?prn 
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/2.7 /Z.7 /27 /27 
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5100 /Z/OO /6OX)2/H00 

47 24 /4 5 
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/4Z /4/ /4/ /40 /33 
99 9-7 9.8 96 9.4 

240O 84CO-/Z30O- /6/0> /970> 
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U 
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18 

.7 0 
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.8 3 
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15 
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80 
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17 

ti 
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7 7 
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.8 8 
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.U 

i& 
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.8 0 
1 1 
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.8 0 
.10 
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4t 
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1.08 
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87 
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41 
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FoT 

1 13 
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85 
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17 
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.81 
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85 
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83 
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87 
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8t 
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1.10 
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1.04 
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.11 
17 
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131 
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1.17 
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1.13 
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.17 
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3(o .11 11 3 1 
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111 111 1.11 V14 1.03 
1.11 114 1.13 l ib l.Ot 
1.17 111 114 lit 101 
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4/rp/as?e - 
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te/ef-ue/or/yy 
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7&3t Afa - Z7&/7/ /Va 
/?u/7 /Va 



S-2Z 

L 2 3 + & 



8~*3 
/ 2 3 4 S 

329 332 32S 330 326 
354 349 334 32.4 30<7 
/722 Z6.56 /59/ /52J /4*4 

9 7 / ~2 ~8 
436 6/4 099 576 ,3T& 
/465P /5750/4S59 Z7750 /8450 

925 900 4*73 940 9/2 
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30 


26 


/4 


2 -8 


33 


24 


73 


4 -4 




36 


33 


20 


8 / 


36" 


24 


/7 


8 -2 




39 


36 


^7 


74 8 


4/ 


35 


23 


74 8 




42 


57 


45 


3? 7 7 


44 


38 


32 


7/ -2 




747 


747 


729 


726 735 


752 


738 


744 


732 738 
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252 


272 


279 


2 8/ 


279 


239 


263 


27& 


283 


283 


245 


262. 


262 


260 


23* 




257 


279 


288 


288 


290 


239 


269 


283 


289 


29/ 


248 


269 


269 


262 


239 




26/ 


279 


286, 


286 


283 


24/ 


272 


28V 


287 


227 


254 


273 


26-4 


256 


25T2 




263 


288 


293 


293 


290 


243 


278 


28*7 _ 


296 


294 


258 


*77 


273 


£62 


2]58 




209 


207 


200 


799 


796 


/9f 


790 


/97 


/97 


790 


797 


779 


Z34 


777 


77/ 




744 


/60 


Z60 


/s/ 


Z4 7 


729 


/44 


/4/ 


/44 


/4/ 


/26 


/40 


/3/ 


73/ 


726 




zs 


7S- 


7* 


7S 


75T 


jTS 


3S 


51S 


3S~ 


53- 


sc 


316 


5-£ 


3~6, 








7S 


7* 


7S 


*r\ 


<fS 


3S 


<r& 


3~sf 


33- 


5V 


316 


^6 


3% 


3~6 




65 


56 


43 


33 


J 


64 


33 


30 


30 


33 


47 


34 


34 


28 


/2 




97 


?4 


85 


73 


65 


93 


74 


74 


74 


67 


80 


74 


74 


68 


36 




59 


97 


34 


24 




5/ 


23 


27 


J7 


2 


40 


27 


27 


/6 


4 




59 


49 


36 


26 


'* 1 


52 


30 


36 


20 


4 


47 


28 


3Z 


/9 


4 




59 


49 


36 


26 


Z6 


52 


36) 


36 


23 


4 


47 


28 


3Z 


79 


9 




65 


56 


43 


36 


23 


58 


34 


42 


36 


20 


53 


38 


4/ 


3/ 


/<? 




/66? 


Z66 


/66 


769 


/66 


/56 


/S3 


/70 


/76 


773 


/49 


735 


/55 


/49 


/40 




69 


69 


65 


59 


49 


53 


39 


42 


58 


59 


50 


44 


33 


28- 


ZZ 




/54 


/47 


/32 


/32 


/29 


/47 


733 


/47 


732 


.'29 


/52 


7S2 


Z37 


740 


Z34 




/&/ 


797 


/44 


794 


Z 1 ?/ 


770 


/?/ 


74/ 


.<?/ 


/9/ 


/*2 


/98 


/&5 


Z8 y 8 


/82 




9* 


9/ 


35 


8/ 


75 


86 


77 


70 


70 


64 


8O 


7/ 


68 


6>5 


59 




^8 


88 


85 


8/ 


78 


80 


77 


70 




70 


74 


6>8 


63 


6L8 


63 




72 


69 


65 


62 


64 


64 


ss 


35 




49 


62 


53 


53 


30 


+ 7 




75 


75 


69 


6*)' 


5^9 1 


6> 7 


*4 


58 






6Z 


56 


56 


S3 


50 \ 



34 



Toblell (continued) 



A/rp/on* 

Short- nose - /oky- 
/nMt-refocity 



Test Na - FttfhtN* 
Run No. 



True airspeed j mph 
q c j impact press j /nH z O 
Atm Prcssurtj /n. fty 
Ambient a/r temp, IT 
cr, c/ens/t(/ rztf/o 
Dens/tt/ a/f^ude, ft 
Rpm 
Bhp 

Man/foid psiesSy m< tta 



330 33/ 322 360 332 
365 355 344 33.3 32.3 

/7/7 7646 /SAf /5/8 74$t\ iW #41 75332 /5/3H57 

i -2 
.0*6 -CM 
/4450/525O 



7 



2 3 4 



-5 -? ~/2 
.603 .59+ 563 



/ 



/S-2 
2. 3 4 3 



330 331 33/ 332 330 
362 35/ 3*3 332 3/6 



3 0 -S -& ~/C 
.MO .620 .603 .56/ .560 
/63M f72S$ /83&/45O0/54S0/63W 774M 78500 

26 eo 



9/4 662 

40.3 38.9 



863 S4C 6/7 

37.6 363 349 



9/4 636 672 839 6// 
404 309 373 36.4 34.9 



rt/qh Speed* 
Cuff A , no 



Cq/iMtor, Point of TWeasvremant 



Temperature , a f~ 



. / — Gas/tet t/jtrmocoupie at rear spar/( pioy 

3 
4 

5 

7 

<s 

9 

/o 

// 

i2 
/3 
/4 
i 
2 
3 
4 

6 

i 

9 

/o 

// 
a 

S3 
74 



ftm?r <£ f/onye at base of oij/tnd&r 



/0 /nfake part 

frf/xfure at£iowr r/rn 

Fm/ on suot/ar? 3/de of pump 
* » pnessvn » » " 
" /n carM/nttar f/aaf chamber 

// Ff9nf j&or/c p/c/g <z/bow 

// fiesr 



Recorded free e/r 
Airtn carburetor scoop 
" at tap annu/or ra/te 
" /n front of cc//. / 
' £*fu»ct dfi / 
" of exit of o// co o/er 
0,/-/n //ne 
Oit oat 

Accessory compar tment 
Left moqneto 
f^/iatJa cackp/t 

f?ecord/n<?-/n3tr</rnent com par fmenf 



3/7 3/0 
32/ 3/7 
332 327 
325 323 
364 
33/ 327 
364 364 
342 340 
372 372 
366 364 
362 362 
35'/ 355 
353 349 
33/ 321 
272 265 
21 % 272 
272 265 
272 265 
263 251 
274 2T/0 



3/7 325 327 
32/ 330 332 
33/ 336 333 
33/ 332 333 
368 372 372 
331 334 332 
359 366 370 
342 349 35/ 
376> 383 385 
370 379 379 
366 376 379 
364 370 372 
362 376 376 
333 347 347 
270 272 273 
274 278 280 
268 270 27/ 
266 270 273 
259 259 260 
21Z 272 273 



272 2^8 27o 

265 283 285 
289 287 28*/ 

266 263 265 
283 280 285 
270 268 27 Z 
276 272 2'/4 
/?/ /89 /39 
/34 /3I /3I 
S3 S6 S6 
56 S6 5*> 
56 56 56 
28 25 22 
Q8 66 £5 
/9 /6 
25 22 
22 /9 
25 25 
143 740 737 
25 22 /6 
743 MO /34 
196 /93 /93 
86 80 77 
74 74 77 
65 65 65 
5G 56 5b 



272 273 
287 283 
296 295 
268 273 
289 290 
276 278 
278 260 
(9i 790 
732 732 

39 68 



/3 
ib 
76 
79 



56 

79 
62 

9 

/3 
73 
76 



59 

/6 
59 
7 
9 
9 
/3 



744 74/ 

76 9 



747 
794 
78 
7/ 
68 
56 



735 
794 
14 

7/ 
U 
50 



32/ 321 
326 324 
337 337 
328 330 
373 373 
334 333 
377 377 
352 350 
386 384 
380 373 
380 378 
37/ 367 
376 373 
350 396 
275 273 
278 278 
273 273 
273 275 
265 265 
275 273 



330 338 336 
334 346 340 
342 354 347 
339 350 343 
376 382 380 
337 342 340 
376 373 373 
35Z 354 35/ 
392 398 393 
376 382 388 
386 393 393 
373 378 378 
384 393 397 
356 363 363 
276 280 279 
28Z 266 286 

275 273 277 
278 276 27? 
265 267 266 

276 280 279 



275 
290 
296 
275 
289 
275 
282 
798 
/39 
67 

66 

<*2 

30 

72 

2/ 

27 

27 

30 

745 

34 

734 

794 

87 

80 

7/ 

62 



273 275 
290 290 
293 296 

273 273 
269 233 

278 280 
282 284 

796 796 
739 737 
66 66 



69 
66 

30 
69 
76 
24 
24 
27 



7a 

24 
69 
74 

/e 

78 
2/ 



278 279 
296 295 
300 299 
Z78 279 
296 297 
284 284 
286 286 
796 794 
/34 734 
69 72 
69 7S 
66 U 



2/ 
66 

77 
74 
74 

78 



78 
62 
8 

/4 
7/ 
74 



742 t46 
30 24 
742 734 
200 794 
87 80 
80 78 
7/ 77 
62 56 



732 749 
2/ 74 
734 737 
797 797 
85 80 
75 75 
69 69 
56 S6 



to 

I 

•J 



Tob/e IT Cconc/LJ dzdJ 



35 



/nd a/rspeed, mph 

Fjrtssure a/t/tudt 

ror*>t>, ft 
/4v. frtc atr Mmp,j *f 
rf* bho 

At- rnonifo/d press. 



/4-3 
b c 



263 763 76/ 76/ 
73./ /j.O /26 72.7 

Zzoo seoo/6/co 
56 30 75 -5 
665 9/0 630 7/0 
379 40,7 36.0 303 



/<4-/ 
bed 



742 740 /40 /39 > '33 

99 97 $7 fjf 93 

/500-6S9M/SQO-/5&+/&00 
&1QI$40C /73CC 206*0 



48 29 /6 6 ~/0 
67P 900 900 765 655 
ni J93 397 336 297 
i A 5 + 



bed 



730 /39 /37 /37 
94 9S 92 f2 
4 7&> y/a*> ~/S80o rtsoc 
€Boo teeoo woo bmoo 

4/ 22 /O -S 
943 660 675 575 
4S.0 4C0 333 208 
P 



tf.tr to r/cbjC/J/yfd flu to rVcfa c/tmjb 



tv// rkt>,c/Jm/b 



Cuff Z t 



no fan- 



Temperature, °F 



34/ 350 
343 357 
367 36? 

376 
334 343 
36/ 367 
34/ 346 

353 36/ 
357 36/ 

354 36/ 
352 36/ 
369 362 
36/ 372 
249 236 
256 23? 
249 278 
24-/ 260 
23/ 260 
244 276 

236 267 

254 262 

255 235 
242 269 
25/ 276 
24? 276 
21/ 266 
2// 200 
/53 /5V 
£7 67 
70 67 

67 45 



70/ 
67 
67 



83 
38 
<45 



70 *5 
73 +& 

765 759 
73 5/ 

150 756 

736 /95 
83 
95 6Y 
79 73 

63 76 



352 346 
352 343 

367 36/ 

365 376 
343 335 
376 373 
352 5*3 
376 371 
373 372. 
569 367 
372 363 
367 3&Z 
372 363 
265 26C 

265 
273 276 

276 
265 25S 
260 276 

275 277 
269 266 
293 269 

276 273 
265 262 
276 273 
269 282 
796 766 
750 747 
£7 67 
67 67 

29 /3 

70 U 
21 3 
29 9 
29 9 
39 /f 
756 753 
56 73 
/36 736 
7'f5 '95 
79 67 
79 76 
G7 58 
67 56 



399 356 367 

356 362 369 
375 377 366 

360 

373 362 368 
336 345 356 
367 373 366 
347 345 358 
365 369 366 
354 365 386 
360 369 362 
354 365 367 

366 
367 360 
249 260 237 
295 

241 273 262 
245 278 267 
230 256 263 
238 277 280 
249 

Z30 263 273 
247 260 267 
247 204 273 
236 269 2-/6 
247 276 267 
249 260 267 
257 267 293 
203 796 796 
739 75/ 746 
6£~ 66 a? 
6S 661 62 

59 43 35 
93 64 74 

50 32 2/ 
57 37 27 
59 37 27 
65 43 37 
.760 763 766 
62 56 34 
745 754 736 
775 790 793 
6 7 73 74 
7& 74 66 
7/ £5 62 
74 63 65 



367 367 

367 361 
336 386 
360 352 
393 393 
356 354 
390 366 
367 362 
395 393 
'395 390 
390 390 
362 377 
40/ 197 

29/ 29/ 
293 29&\ 

264 281 
237 267 

265 261 
264 267 
260 260 
276 276 
293 295 
302 304 
264 234\ 
29/ 297 
287 267 
293 293 
792 792 
745 /39 
66 66 
66 (66 

24 a 

7/ 29 

70 -4 

74 4- 

74 4 

27 76 

769 769 

24 7/ 

733 t4Z 

796 796 

66 62 

66 65 

56 59 

59 5"3 



352 377 
360 373 
360 368 

386 397 
350 356 
373 366 
350 363 
37/ 366 
363 384 
365 366 
356 373 
360 403 
373 30+ 
274 267 
263 296 
270 283 
272 267 
255 266 
266 263 
246 267 
257 27+ 
274 209 
277 296 
266 279 
272 205 
279 285 
279 292 
'200 /9/ 
/54- 757 
60 60 
63 60 

60 41 

?4 82 

47 24 

44 52 

*7 32 

54 4/ 

766 766 
63 57 

/5/ 739 

767 796 
82 74 
62 76 
66 60 
72 e>3> 



3/5 267 
3/3 205 
34/ 3/7 

367 3+3 
320 296 
565 34/ 
339 320 
367 345 
360 339 
348 324\ 
328 302 
326 

3// 263 
270 257 
27+ 

266 257 
260 257 
255 244 

270 259 
250 242 
264 253 
279 270 
285 274 
'264 252 
268 257 
26/ 243 
270 25^7 
776 766 
742 /27 
60 £-? 

66 sr 

26 70 
66 34 

72 
76 
/6 
32 



-3 

0 
3 

76 

/5I 736 
47 74 
133 130 
787 787 
69 57 
72 61 
57 57 
57 57 
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TABLE III 

AVERAGE PRESSURE RECOVERIES ON FRONT OF ENGINE 



Installat i on 


Average engine front pressure, P/^-c 


Full power climb 


High speed 


. 140 mph 


155 mph 


12,000 ft 

Fan only 

19,000 ft 


0. 98 

9 P 


0.95 

9 ? 


0,84 


12,000 ft 

Cuffs 1 

19,000 ft 


.86 

7 P 


.81 

80 


.80 


12,000 ft 

Cuffs 2 

19,000 ft 


. 84 
.82 


.82 
.73 


. 77 


12,000 ft 

No fan nor cuffs 

19,000 ft 


. 74 
.72 


.75 
.73 


.76 


„ . . 12,000 ft 
Fan and cuffs 1 

(reference 3) 19(000 ft 


1.02 
. 97 


.95 
.92 


. 87 



L-508 




NACA 



Figs. 




Figure 3.- Close-up of cowling with cuff 2, without fan (test 15). 
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4-S^/i//c/<v<7/ cuff sections of cuff S€>fs / ar?J £ 



NACA 




^ATiti^l mil Rg. 6 




Ca ) 155 mpti -, auUmaitic ncX . 
F^uret.-Time hnstcm^ o* climbs. Tes/t S ifcnv otU^). 



(b) 140 mpho ricK . 



A/ACA 




(p) K55 rnph; autdmattc nch . 
ftyt/re h /stones of c//mb$. TTcst /O /no for? or cu/Ys) • 




8 




20' /0 s 



/6 



/2 




lrdp 



ursptti 



z 



\tude 



TiUe ,mm 



>TTt|\j limit; Fty 7 



r 



^2 



a. 



<9<? a 



4^ 



! 



MAC A 




T/me, min 

(ajl /6a mp,% automatic rich. (b)J40mp/), automatic rfch. 

Figure 9.- T/rne /?/ star/as o f c///iib$ , fesf H- (caff Z). 
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(c) /40snph, ful/ rt<xh. 
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Figure 3 5. - Knglne cooling sir pressure distributions at high speed Figure - 
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Figure 15. • Cylinder tsipereture di atributlone In high-epeed Figure I*, 
level flight (teata 8, 11, 12 and 15)* 
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Observed variation of average cylinder head temperature a 
with preaaure drop and power for full -throttle operation^ 



above critical altitude* 
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Fig. 17 



Mo-ri-e^-t- head, c yl/no/er 7 
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